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Higher dimensional solutions are obtained for a homogeneous, spatially isotropic cos-
mological model in Wesson theory of gravitation. Some cosmological parameter are also
calculated for this model.
1 Introduction
Recently Wesson [1, 2] proposed a ve dimensional theory of gravity where the rest masses vary-
ing with time. In this new theory, the space-time is no longer described by a four dimensional
manifold but by a ve dimensional space-time-mass (STM) Riemannian manifold where the
mass plays the role of the fth coordinate given by x4 = Gm
c2
(m = mass). The Einstein theory




= 0; in other world, the mass is constant. In this regards
the four dimensional theory of Einstein can be thought as embedded in a ve dimensional STM
theory.
This paper concerned with some possible exact solutions for a homogeneous, spatially
isotropic n-dimensional (n > 5) cosmological model in a matter free space. Although some
exact vacuum solutions for ve dimensional cosmological model have been worked out by Chi
[3] and Chaterjee [4]. We have taken the matter density to be zero because otherwise the
higher dimensional eld equations with both time and mass as a variable are too complicated
to yield explicit solutions. Moreover for the particular case this empty space models provide
instructive and transparent examples of various geometric possibilities. The paper ends with
some comments and conclusions.
This type of problem has been discussed in STM theory of gravity by Chaterjee [4] for ve
dimensional case. However in our solutions, it is pointed out that at this stage, the implications
of higher dimension solutions and is nterpretation are priliminary in nature because of some
conceptual roblems associated with the new theory and because of the absence of similar higher




The line element for a n-dimensional homogeneous and spatially isotropic cosmological model
is taken as





where ; ! and  are the functions of time and mass. Here the coordinate x0 = t; x1,2,,(n−2)
(space coordinate) and x(n−1) = m: For simplicity we have set the magnitudes of both c and
G to unity. By applying this metric to the Einstein eld equation Gij = Rij − 12gij R = 0 with
the assumption eν = 1 we get


























































G11 = G22 = G33 =    = G(n−2)(n−2)



























where a dot and star denote, respectively partial derivative with respect to time and mass.
1.2 Solutions




























!2 = − (n − 3)
41(m)
e−ω (8)
which yield the rst integral







Equation (9) can also be written as




where X = e
ω
















1− a C1X3−n F1[ 13−n ; 12 ; 1 + 13−n ; a C1X3−n]p






t + C2 (12)
where F1 is a hyper-geometric function whose series expansion is





k! and C2 be the arbitrary constant of integration.
For C1 = 0 in equation (9), we get
eω =
−t2 + 2bt− b2
41
or eω = −t2 + t + γ (13)
where  = 1
4α1
,  = 1
2α1
, γ = − b2
4α1
are all functions of mass.
Equation (13) is similar to the equation obtained by Chaterjee [4] for ve dimensional case.
1.3 Conclusion
In this paper we have considered the the n-dimensional spatially homogeneous and isotropic
cosmological model in STM theory of gravity. The main defect of the present model appears to
be the arbitrary nature of mass functions. However, as the role of mass in the STM theory is not
yet fully understood, neither in its geometrical concepts nor in its physical realm. We think that
this new exact higher dimensional solutions together with cosmological considerations should
bring some additional information, and as such, they need to be further investigated. It is our
hope that the higher dimensional solutions presented here can be used as the starting point to
investigate the behaviour of the rest of the particles in more realistic universe models.
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